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INTRODUCTION
Fishermen and professional biologists historically have struggled with
the problems of the sea, especially those that have something to do with
the welfare of the fisheries. Conversely, it is only during recent years
that the attention of the non-scientist has been focused on the sea and
its contiguous coastal zone for reasons other than recreation and esthetics.
This has been brought about mainly by the ever increasing industrialization
and urbanization of the coastal areas, along with their attendant evils of
pollution, destruction of marsh land, and the general deterioration of
pristine estuarine ecosystems that are so vital to the survival of most
marine life.
Now, these problems no longer concern only the marine scientists for
they have turned full circle to confront the average citizen. Thus, all
levels of government, industry, sportsmen, and concerned individuals are
becoming increasingly involved in the research, development, and conservation of marine resources. The need of "decision makers" to know and
understand the sea and its inhabitants is greater today than at any time
in human history. The fate of all marine life resides in the intelligent
use and management of the estuaries and oceans, and thus the scientist
must translate scientific data and knowledge into understandable and usable
information for the non-scientist. Only in this way can the right decisions
be made and the right course of action be properly planned and executed.
With the foregoing in mind, this public symposium on the oyster was convened for the purpose of bringing together marine scientists, seafood and
other industrialists, fishermen, legislators, city, county and state officials, teachers, students, and other interested individuals to discuss
the state of this important fishery that is common to all the Gulf States.
Harold D. Howse
Director
Gulf Coast Research Labora tory
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THE OYSTER FISHERY OF TEXAS

by
Robert P. Hofstetter

Biologist, Coastal Fisheries Section
Texas Parks and Wildlife Department
The Texas coastline stretches some 400 miles from Sabine Pass to the
Rio Grande, encompassing 2100 square miles of bays and lagoons. Although
oysters can be found almost anywhere, extensive reefs are located only within
Galveston, Matagorda, San Antonio and Aransas Bays and these provide the base
for the public oyster fishery in Texas. Way down at the bottom of the coast
in little South Bay, oysters are abundant enough to support a small, local
fishery but throughout much of the Laguna Madre , oysters are practically nonexistent.
We have estimated around 22 thousand acres of public reefs to lie within
Texas estuaries, mostly in Galveston and San Antonio Bays. Not all are productive at any one time. Now, less than half can support a commercial fishery.
The other half may be non-productive for a number of reasons: because of
sewage waste or industrial pollution; because of siltation; because the water
is too fresh, or too salty; because of disease; or because of any number of
problems that bedevil oysters and the oyster industry and provide ample reasons
for this symposium today.
The Texas oyster fishery has been characterized by fluctuation rather
than stability with annual harvests measured sometimes in millions of pounds,
sometimes in thousands.
Many years ago, Aransas Bay was the harvest center and Rockport oysters
were renowned - at least locally. San Antonio and Matagorda Bays have since
shared honors as the focal point of the industry. But in the last 15 to 20
years, Galveston Bay has produced the bulk of the Texas crop .
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Dur ing the '60s and into the '70s, 2 to 4 million pounds of oyster meat
valued at $1 to 2 million have been harvested yearly from Texas waters. From
75 to 90% of this catch has been dredged from Galveston Bay . In 1965 a record
5 million pounds was harvested with 4 and 1/2 million pounds from Galveston
Bay alone.
Compared to the public reef harvest, that from private leases is negligible, usually under 5% of the total. In recent years all of the private
lease harvest has come from Galveston Bay. But out of forty-six current
leases, only five or six are active now .
Most fishermen dredge for oysters and tonging is almost a thing of the
past . More often than not, any tonger seen working Texas waters will be a
biologist collecting samples rather than a commercial fisherman. Outboard
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are located in che lower bays where che oysters may be subject to predation
and disease.
Furchermore, oyster growers in Texas do not actually grow oysters. They
transplant market size oyscers from areas designated by the Parks and Wildlife Deparcmenc. These areas are - in Galveston Bay - the reefs in closed
waters. The growers, in effect, re-lay oysters to prepare them for market
under the supervision of the Star.e Health Department. But the polluced reefs
in Galveston Bay have deteriorated in recent years, producing fewer and
fewer oysters. Thus the supply of oysters available to the lease holder has
been steadily declining.
Natural oyster production in other bays has not been consistent enough
to encourage privar.e oyster growers. AJ.l recent leases in chese other bays
have been failures.
I can summarize some of the oyster problems along the Texas coast,
beginning with South Bay at the lower end. Because of its small size, South
Bay can never produce a lot of oysters. But siltation from dredging the
Brownsville Ship Channel has destroyed some of the most productive areas and
contributed to a poor harvest. This is unforcunace since the South Bay
oyster seems to be hardy and has shown some resistance to disease.
Up the coast in Corpus Christi Bay oyster plantings have been unsuccessful and no oysters are harvested commercially at the present time.
Aransas Bay in the past decade has been characterized as the "home" of
Aransas Bay disease, a more deadly relative of the widespread fungus disease
Dermocystidium capable of wiping out 90% of the oysters in 1 or 2 months.
The disease first appeared when che salt content of the bay was higher than
that of the gulf. It disappeays when adequate rainfall occurs and a commercial harvest may then be realized.
San Antonio Bay, during drought years, may play host to the Aransas Bay
dis ease as may large portions of Matagorda Bay . In wet years, San Antonio
oysters are susceptible to flood kills, bu t excellent oyste rs can be found
when sev ere flooding does not occur. Concentration of shell dredgers
r equires constant vigilance.
Matagorda Bay produces a fair harvest in some years but may suffer from
t oo much fresh water or too much salt water. Mercury contamination h as
cl osed some productive reefs in Lavaca Bay and the publicity may have hurt
the harvest ln other parts of the bay.
In Galveston Bay oyster production peaked in 1965 and began a gradual
decline. I believe chat that decline has now accelerated. Predation by t he
oyster drill has increased in the past 2 years. The number of small drills
showing up on the reefs this year indicates that the problem will i n crease
without sufficient fresh water to control them. The fungus disease has
begun to spread into the upper bay and has increased in intensity in t he
mid- bay. To compound the situation, spatfall has been very ligh t, except
in the lower regions of the bay where it does no good.
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Sabine Lake, at che Louisiana border, is closed to oystering. At least
the Texas side is. I believe most, if not all, of the oysters are located on
the Louisiana side.
Several state and federal agencies are looking into the problems of a
deteriorat ing environment affecting fish, shrimp, crabs and people, as well
as oyst ers. Federal agencies include the Environmental Protection Agency ,
the National Marine Fisheries Service and the Food and Drug Administration .
State agencies include primarily the Health Department and the Parks and
Wildlife Department, the agency for which I work.
Years ago it was called the Game, Fish and Oyster Commission, giving
the oys ter a certain degree of notoriety. About the t ime I began working
for the department the name was changed to Game and Fish Commission, which
might be conceived as an indication of t he de clining import an ce of the oyster.
About 10 years a go the Game and Fish Commission was combined with the Parks
Department int o the Parks and Wildlife Department. But t hroughout most of
the changes my section - coas t al fisheries - has operated without spectacular changes.
Our current projects are designed to evaluate present conditions and
predict f uture trends in che estuaries. They involve research and management rat her than construction and development .
We plant oysters or scatter shell only in association with shelldredgi ng operat ions in San Antonio Bay. We have constructed more than
300 acres of reefs in Galveston Bay but no more are planned in the near
f uture.
We do monitor Galveston Bay oysters continual l y to determine spat
setting, growth and mortality. With other agencies we samp l e for heavy
metals, pesticides and bacterial quality. At t h e saltwater pond station
i n Palacios off Matagorda Bay, we compare growth and survival of oysters
from a number of areas in an a ttempt to fi nd a disease- resistant, fastgrowing stock. We have surveyed a number of reefs in several bays and
will begin a gain i n Galveston Bay next year in an a ttempt to complete the
survey .
Many of our projects are n ot di rectly related t o oysters a lthough
data may be appl i ed t o oyster management. For example, we have a s t udy
of methods of channel dredging, s poil disposal and pipeline laying to
determine t he best equipment and best method of operating to produce the
least damage t o the environment. Another project i s evaluating the effects
of the rmal discharge from a power pl ant in Trinity Bay.
We do not ordinarily initiate changes in legislation but work with the
l egislature or with the fishery organizat ions in formulating , or commenting
on, l e gislation. Information we obtain is supposed to form a basis for the
prope r legislation co manage a fishery. This, naturally, does not always
happen.
I n closing I would like to report to you today one bri l liant solution
to our common problems. But I cannot, nor I suspect, can anyone else.
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But I believe such meetings as this can be useful in bringing together people
who work in the fishery, people who work with the fishery and people who
ultimately will decide on legislation which will a f fect that fishery.

LOUISI ANA OYSTER FISHERY

by
Harry E. Schafer, Jr.

Chief~ Oysters~ Water Bott oms and Seafoods Divisi on
Louisiana Wild Life and Fisheries Commi ssi on
The Oysters, Water Bottoms and Seafoods Division of the Louisiana Wild
Life and Fisheries Commission is charged with the management and the development of the oyster fishery in Louisiana .
This division is one of the oldest divisions in the Commission. The
first attempt at oyster legislation was in 1870. In 1900 a joint committee
from the House and Senate was formed to study the needs of the oyster industry and in 1902 the legislature created the Oyster Commission of Louisiana.
In 1912, this Oyster Commission and the newly formed Commission for the Protection of Birds, Game and Fish were combined and named the Conservation Commission of Louisiana. In 1944 the Conservation Department was separated into
three parts. One of these was the Department of Wild Life and Fisheries which
became a Commission in 1952 and has been a Commission up to the present
time. Th e Oysters, Water Bottoms and Seafoods Division is one of nine
divisions composing the Commission.
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Some of the functions performed by the Division are: shell planting;
leasing of bedding grounds to private individuals and corporations for
t heir use in oyster production; collection of rentals, licenses, tax and
royalties; development of regulatory measures for the protection of reefs
and bottoms; supervision of oil production activities to prevent pollution
i n coastal areas; and biological research.

D
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Since 1950, the tax collected on shells taken from state- owned water
bottoms has been dedicated to the operation of the Oyster Division. The
operating budget is approximately $1.6 million a year. This year the
budget was increased $2.4 million to provide for shell plants and land
purchase.

Ill
Ill

The production of oysters in Louisiana has fluctuated over the past
several years as most wild animal populations do. Hurricanes have a devastating effect on oyster production, resulting in less than half the
average poundage being produced during a hurricane y ear. The table below
illustrates the reduced harvest in 1966 following Hurricane Betsy.
The following are oyster production figures for Louisiana, the Gulf,
and Chesapeake Bay for the years indicated:
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LOUISIANA (3,378,924 acres)
1966*
1968
1950
1960
Lbs. of
8, 311,000
4,764,000
13,122,000
8,716 , 000
oyster meat •.... • ••
No. of
1185
1133
868
fishermen .••.. • ....
1388
No. of
558
516
boats ....••...•.••.
955
303
*Late 1965, Hurricane Betsy passed through oyster producing areas.
10,625,000 lbs. of oyster meat were harvested in 1971.
GULF (7,890,611 acres)
1950
Lbs. of
oyster meat ......••
No. of
f ishermen ........•.
No. of
boa ts . .............

12,292,000

1960
16,098,000

1966
17,182,000

1968
26,739,000

3023

3808

4419

4245

2044

2048

2654

2600

20,292,000 lbs. of oyster meat were harvested in 1971.
CHESAPEAKE BAY (3,076,100 acres)
1960

1950
Lbs. of
oyster meat ..••...•
No. of
fishermen .........•
No. of
boats ••..••.•...•..

29,954,000

27,111,000

1966
21,232,000

1968
26,678,000

8180

9933

9003

6592

5691

6324

6002

5002

Oyster Bedding Ground Leasing
The Division is charged with leasing oyster bedding grounds to oyster
fishermen. At the turn of the century areas with good potential for growing
oysters were plentiful because fishermen were limited by their equipment, and
the volume of oyster production was lower. Rarely was there contention over
the rightful ownership of an oyster bed. In the days before congestion,
applications for oyster leases were made by mail with a rough sketch of desired location and a request for a survey.
Today it is necessary for all applicants for leases to appear in person
and sign the application. The master map is checked by the fisherman to
ascertain that the area is not already leased. If it is clear, he submits
an application and then goes to the field to stake off the selected area.
The Division's survey crew makes an appointment with the fisherman to meet
him on the grounds and the survey is made . The surveyor's field notes are
sent to the main office where a lease and a plat are drawn up. The applicant
is then informed of the cost of the application and the first year's rent .
The cost of the application i s based on the acreage with a minimum of $20 for
under 10 acres, $30 for 10-20 acres; 50 cents per acre for 21-200 acres and
7

entitles the holder to 15,000 barrels or six to nine shuckers, a $20 license
entitles the holder to 20,000 barrels and a $25 license entitles the holder
to process over 20,000 barrels and have over ten shuckers.

25 cents per acre for over 200 acres. The annual rental for the bedding
ground is $1/year per acre; the lease is in effect for 15 years. The owner
of the lease then has first option of renewing the lease for 10-year periods.
Some of the leases have been in the same families for generations. Leases
can be sold, inherited or transferred. The U.S. Internal Revenue Service
has also placed liens on leases for nonpayment of income tax.

Reservations
Sister Lake (Caillou Lake) was set aside as an oyster reservation in
1940. It is a typical marsh lake in the marshes of lower Terrebonne Parish,
with approximately 8000 acres. Most of this area was at one time productive
of oysters. Now, practically all the oyster production is confined to the
small bay in the north end comprising 600 acres. The gradual decline of
oyster production in Sister Lake, since its establishment as a seed ground,
is basi cally the result of a rapidly changing ecology; in particular, the
great increase in salinities which has occurred since 1953. Changes in
drainage by flood control work in the Atchafalaya and prevention of backwater
into the area are chiefly responsible for the increase in salinity. When the
low production of 4500 lbs. was reached, dredging was halted for 2 years.
The population then went up to 20,000 lbs. and it was decided to open the
area every other year.

Generally, no person can lease or control more than 1000 acres. When a
lessee owns or operates two canning plants, he may lease an additional 500
acres; if he has a third canning plant, he can lease an additional 300 acres;
and if he has a fourth plant, he can lease an additional 200 acres. This
makes a maximum of 2000 acres that can be leased if the lessee owns or
operates four canning plants.
When the number of acres under lease increased from 48,643 in 1960 to
the present 134,308 acres, it was obvious that a better survey system had
to be initiated. Formerly, surveys were based on references to landmarks
such as trees, camps, a point of land, a piling or any object which might
have stood out above the marsh . The referehce markers were often lost
because of marsh fires, storms, erosion or decay. Now the Division has a
federal aid project that is erecting oyster monuments in the marsh . A
monument is a 6" X 6" X 6' concrete post with a brass identification plate
on top. They weigh approximately 175 lbs . The monuments are put into the
marsh at pre-determined sites and all leases will be tied to these reference points.

Bay Gardene
In 1949 Bay Gardene was designated as an oyster reservation. This bay
is in Plaquemines Parish, approximately 10 miles east of Pointe-la-Hache.
This area is opened on alternate years with the Sister Lake area.
The Marine facility on the area was constructed in 1950. The building
contained sleeping quarters, office space and research area. The building
was completely destroyed by fire in 1970. A new building was constructed
in 1971.

Public Seed Grounds
The Divi sion controls the public seed grounds . These are the areas
that are termed "red-lined" and no leases can be issued in these areas.
During open season the public can harvest seed and sack oysters. The season opens on September 1 and closes at midnight May 19. The public area is
not open for the taking of oysters for steam processing until November 30.

Because of hurricanes and fires, the marine facilities have been replaced at least once and some of them three times.
The Division also operates a Marine Lab at Grand Terre on Barataria Bay
and a laboratory at the Baton Rouge District Office.

All oysters taken from the natural reefs are to be culled upon the
natural reef and those oysters which measure less than 3 i nches and all
dead shells are replaced on the natural reef.

The Grand Pass facility is located in St. Bernard Parish and is used as
a port of entry and as a base for personnel for scientific projects and
oyster management. This is one of the facilities that have been replaced
three times.

Under its supervision and direction, the division may permit the lessees
of oyster bedding grounds to take unculled oysters from natural reefs for
bedding purposes without charge and the size limit does not apply.

Shell Plants
The Division has made shell plants annually for the past 20 years except
for 1971. They were not planted in 1971 because in 1969 and 1970 over 3300
acres of water bottoms were planted. Two plants are expected to be made this
season.

A $50 dredging license is required to harvest oysters from state bottoms
and only two dredges can be used on any boat. A severance tax of 2 1/2 cents
per barrel is collected on oysters taken from leased bottoms. The tax per
barrel on oysters taken from public bottoms is 3 cents.
A tonnage l i cense is required by all vessels engaged in the oyster industry. This annual license is 50 cents a ton or a fraction of a ton.
Twenty barrels constitute a ton.
Any person who buys oysters for resale is required to purchase an annual
license. This license is based on the number of shuckers employed and the
amount of oysters processed. The minimum license is $10 which entitles the
holder to shuck 10,000 barrels or employ up to five shuckers, a $15 license
8
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Clamshells are now used for cultch since experimental results showed
that after l year both reef and steam shells had successfully produced seed
oysters. It is important to use the larger clamshells, preferably above 1
inch. Below 1 inch in size neither type of shell succeeded in catching
oysters with any degree of efficiency. By using clamshell , the Division has
been able to plant larger areas for a lower cost.

9

le has been estimated that the return is as high as 20-to-l on some
shell plants. That is, for each dollar spent by the Oyster Division in
shell plants as high as $20 is returned to the fisherman in oyster harvest
over a period of years.
Biological Services to Individual Oyster Grounds
The Division performs many services in assisting the individual oyster
fishermen and the oyster industry in general. Direct assistance is given to
the oysterman when he experiences damage to his oysters or water bottoms.
This assistance is usually in the form of a physical examination of his lease
in an efforc to determine the cause and extent of damage. The following are
chief causes of complaints: seismic operations, silting and dredging, oily
taste in oysters, ecological changes, examinations prior to dredging, marsh
buggy damage, oyster disease, and tug and barge damage.
Division personnel are often subpoenaed to appear in court in connection with oyster suits.
Closed Areas
Presently there are six areas in Louisiana that have been closed for
oyster harvest because of pollution. The State Health Department closed
the areas when che bacteria count exceeded the allowable limit.
The
from the
while he
from the

fisherman can move oysters from these areas by obtaining a permit
Health Department and having a Health Department personnel aboard
moves the oysters to clean waters. The oysters can be harvested
unpolluted area after 3 weeks and put on the market.

The Health Department requires that the Division patrol and enforce
these c losed areas and keep oysters from the area off the market. If we
do not comply, the federal government could keep all Louisiana oysters out
of interstate commerce.
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The following are closed areas and acreages involved:

AREA
1. Lake Borgne (West Side)
2. Hopedale Lagoon Area
3. Lena Lagoon
4. Sandy Point Area

TOTAL
ACREAGE
8019
1189
660
10,325

TOTAL
ACREAGE
SUITABLE
FOR OYSTERS
8019
1189
660
3600

5. Houma Area

35,240±

15,775±

1728

6. Pt. Au Fer Area

133,592±

4000+

1217

10

LEASED
ACREAGE
5635
285
2034

Problems for the Louisiana Oyster Industry
The two most important problems facing the Louisiana oyster industry
are the movement of people closer to the oyster growing area, thus causing
pollution problems, and saltwater intrusion into the oyster-growing area.
As stated previously human pollution has already closed six areas and
still more areas are threatened. The only solution to this problem is to
have complete sewerage treatment for cities, complete control of the building
of camps in the coastal area, complete control of waste from the thousands of
boats and marinas in the coastal waters.
Saltwater intrusion into the prime oyster-growing areas, reduces the
number of acres that produce. The higher salinity is caused principally by
the digging of channels, such as Calcasieu Ship Channel, Houma Ship Channel,
Mississippi River Gulf Outlet, construction of large holding reservoirs on
the rivers, channel straightening, alterations of previous drainage patterns,
and dragging canals in the estuary.
Many of the prime oyster-producing areas are now dead, because the
salinity is well over 15 ppt. In order to combat the saltwater intrusion,
several small freshwater introduction structures were constructed. These
structures permit the Mississippi River water to be introduced into the
marsh on the east side of the river.
Plans are now being drawn to put a larger structure on Bayou Lamoque.
There are presently four 10' X 10' gates at the river and the new plans call
for four additional gates measuring 12' X 12'. The cost of the structure will
be $1 million with the local parish, Plaquemines, putting up 1/3 and the
Oyster Division 2/3.
In addition to this new structure, three more are planned, one to introduce fresh water on the east side and the other two to introduce fresh water
on the west side of the river.
Since the fresh water that is used comes from the Mississippi River
which is polluted, the oysters in the area of the freshwater introduction
cannot be harvested until 3 weeks after the fresh water is cut off. So
once again it becomes imperative that pollution be controlled, if the
oyster industry is to survive.

REMARKS

Approx. 1/3 the
acres is land mass .
Approx. 1/2 the
total acres is
land mass.
Approx. 2/3 the
total acres is
dead reef.
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ALABAMA OYSTER FI SHERY

by
Eddi e May

Assi stant Chief Mar i ne Biologist
Al abama Mar i ne Resources Division
Department of Conservation and
Nat ural Resources
During the past f i ve years Alabama h as been enga ged in an extensive
program of research and management of the oyster and oyster shell res ources
of the stace. This has incl uded a complete inventory of all the oyster reefs
and buried shell resources and the plant ing of 1. 5 million U.S . standar d
bushels of shells. In the pr ocess of our inventory we have become awar e of
our mosc serious problems related t o the Alabama oyscer industry and we have
concentrated our research and management efforts on those problems. Although
many of these problems are unique to Alabama, others are common to the oyster
industry everywhere. I would l i ke to a cquai nt you briefly with how we have
approached our problems .
To begin with Alabama was a lit t le "backward" compared to some other
Gulf States in that we had no eff ective techni ca l staff to manage our resources until 1967. We would probably still be in that same situati on if it
had not been for P.L. 88-309 whi ch provi ded federal ma tching funds for commercial fisheries research development. You might say that we started from
scratch about five years ago. This predicament had certa in advantages since
it made us clearly aware of how little we knew and how much work lay ahead.
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3.

4.

5.

6.

The mosc obvious prob l em, we rea l i zed, was: "How can you manage a resource
if you don't know what you have?" Consequently we set about conducting a
comprehensive survey of the locations and extent of all oyster reefs and
buried shell deposits in che state. This resulted in accurate maps and
inventories of all our shell and oyster resources.
We realized several years ago that buried shells are a very important
resource and that, if it is pr operly ut ili zed and managed, dredging these
shells can provide a means of fina ncing our conservation programs as well
as providing shell f or cultch. It was for t hi s reason that we directed our
research efforts toward both the oyster and buried shell resources. The
dredging of shells provi des over $3 million a y ear to marine conservation
activities in the Gulf States and it is c ertai nly some t hi ng that we have
needed to know more about.
Although Alabama has a f airly smal l coas tline, we are at the terminus
of the second largest river system along the Gulf of Mexico. Because of
this we have some problems that ar e somewhat different than most other areas.

7.

Peri odically, all of the reefs in the state are c l os ed due to
polluti on. These clos ures sometimes last over 100 days right
during che peak of the oyster season. This, of cours e , s ometi mes
severely restricts our oyster harvest. The closures are always
associ a ted with almost annual freshets that somet imes t urn Mobi l e
Bay completely fresh. We are presently crying to have the crit eria
for cl osi ng these areas modified.
T~e~e f r eshet s sometimes kill oysters but they are partiall y beneficial b ecause they kill oyster drills. Drills s ometimes a r e very
destructive . Some years they complete ly des t r oy oys t e r spat s e t
over lar ge a reas.
During periods of high salinity oyster drills may not only kill
spat but they s ometimes kill most of the oysters on a r eef . Many
areas have mor e drills than there are oysters . I h ave found reefs
with over 11 ,000 drills per acre. Du ring ye a r s when salinity
remains h i gh f ungus disease reaches high levels a nd kills many
oysters. Some reefs are completely destroy e d by f ungus in certain
years .
A more serious aspect of the large freshets we have is that p rolonged l ow sal inity causes oysters not to spawn . Partia lly becaus e
of freshe ts we have only had 2 weeks of significant spat set i n 3
years until this year. This year we didn 't have a bad flood and
we had a pre tty good set .
There are other reasons besides freshets r e sponsible for our lack
of spa t sets. During the summer over half of the bottom water in
Mobile Bay gets tot ally depleted of oxygen . I ' m sure many of you
have hear d of our famous "Jubilees." These condi tions are largely
responsible for lack of set and production on many reefs . Summer
before las t we lost whole reefs due to oxygen dep l eti on. This
condition has e xisted for many years and I estimat e that we have
lost many mil lions of dollars because of i t.
On the positive side of the picture we have conducted one of the
most extens ive planting programs on the Gul f i n the pas t 5 years .
During the sur vey we found tha t the natural r eefs had only 52
barrels o f s hel l s per ac r e on them. By p l ant ing we have i ncrea s ed
this density to 500 to 1 ,000 barrels per acre and our oyst er producti on is beginning to s how it. We wil l have ove r a 400 per cent
increase in our oyster landing this ye a r . We have b een p lague d by
lack of spat s e t for the past few ye a rs a nd all of our plan tings
have not b een successful but wh en, by luck , we do ge t a good set our
oyster produc t ion will set some records for our stat e.
I canno t f a il to mention a prob l em we h ave always had and a pr oblem
that has h ampe red oyster management a nd produccion in most areas of
the Gulf Coast ever since we drove the Indians out. Specifically
that probl em is institutional attitudes conflict , within t h e i n dustry
and between t he industry and che state and politici a ns, h as always
hampered management of this resource. Sometimes special interest
groups will inf luence legislation t h at ends up doing mor e harm t han
good. We h ave always had funding problems and problems getti ng laws
changed or i mproved. I think the face thac this symposium wa s c onducted illustra tes a really progressive approa ch t o elemina ting t his
problem by opening communications lines b etween eve rybody i nvolv ed or
interested i n the welfare of the oyster indus try. I hope our state
can follow Mississippi ' s lead in trying t o improve t his situat ion.
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.- --------------------------------,..-----------------------------fo r the hydrological and physical requirements necessary for good oyster
growth, i .e., proper temperature and salinity. Cultch is then placed on the
l ease to catch the oyster spat. The lease must have at least 25% of its
acreage under cultivation within 2 years and an additional 25% each year
thereafter until the lease is cocally cultivated. The lease can be cancel led
for failure to comply with the cultivation requirements. There are currently
286 leases in Florida with a total acreage of 5,330.025.

FLORIDA'S OYSTER INDUSTRY AND CURRENT
STATE RESEARCH ACTIVITIES

by
Edwin A. Joyce, Jr.

Chief, Bureau of Ma.rine Science & Technology
Division of Marine Resources
Florida Department of Natural Resources
Florida produces from over three and a half to five million pounds of
oysters each year valued at between $1 1/2 to $2 million. Approximately 80%
of these come from Apalachicola Bay in Franklin County. The other production come~ from several areas -- the best known of which are Cedar Key,
Crystal River, Pensacola, Grant and St. Augustine. It is from these areas
of lesser production where the greatest potential exists for expansion of
Florida's oyster industry.
There are three major problems affecting Florida's oyster production
and all three apply in greater or lesser extent in each producing area.
Pollution is the greatest threat to the industry and many major oyster producing areas have been lost to production and others are currently threatened
or in jeopardy. The only bright star on the horizon is the fact that pollution can be controlled and stopped. Once this is done the bays and estuaries
can, in ttme, repair the damage and again become productive. The second most
serious problem is that of oyster disease, primarily the fungal diseases
Labyrinthomyxa marina (Dermocystidium marinum) and other closely related forms.
Thesa are capable of killing 100% of adult oysters in affected areas and can
literally wipe out production almost overnight. There is also increasing evidence that pollution works synergistically with disease to the further detriment
of the oyster. Oysters living in polluted areas are apparently weakened and
are thus more susceptible to disease. The third major problem area involves
the strict adherence of most Florida oyster producers to outmoded traditional
harvesting methods. Advancing technology has evolved some very useful and
efficient tools for harvesting oysters with little or no damage, but there
is great resistance by the oystermen and tonging remains the method of choice.
Florida's Department of Natural Resources has been, and is, deeply involved in the oyster industry primarily in three aspects: law enforcement,
oyster leases and reef construction, and research.
Law enforcement involves primarily a maintenance of size restrictions
(must be at least 3 inches), closed seasons (June 1 to September 1), allowable percentage of undersized oysters (not to exceed 15%), and the prevention of any harvesting in areas designated as "unapproved" by the Health
Department.
Leases for the cultivation of oysters may be obtained from the state
and held in perpetuity for a yearly per acre rental fee under certain restrictions. The lease may not have any "natural" oysters on it. They are chosen
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Florida also conducts massive artificial oyster reef construction programs. One is accomplished entirely with state funds while the other is a
State-Federal matching project under Public Law 88-309. In these projects
oyster cultch is laid down (in areas optimal for oyster growth) in the configuration of natural oyster reefs. Constructed in this manner, these reefs
become virtually permanent oyster producing areas. Reefs constructed as
early as 1949 are still productive while under normal cultching procedures,
2 or 3 years of production will necessitate re- laying of additional cul tch.
Since these reefs are constructed with public funds they become pub lic reefs
and cannot be leased. Approximately 800 acres have been constructed by the
department since 1949.
Reef modification studies by the department have shown the efficacy
of these activities in increasing oyster growing areas. Natural oyster reefs
undergo a predictable evolution from formation through growth, maturity and,
ul timately, senility. Many of Florida's coastal islands were originally oyster
reefs which finally grew above the waterline until mangroves could become
established, thus forming islands. Oyster production, of course, is great est
from a growing oyster reef. Production is limited to the edges of mature
reefs where oysters are underwater most of the time. Gaps, or holes, in
these natural reefs provide the best oysters, apparently because of improved
water flow and thus food supply. Consequently, the cutting of gaps in mature
reefs in the Cedar Key area was tested and proved highly successful in i ncreasing the areas of optimal growing conditions .
It is difficult to separate research activities from law enforcement and
leasing procedures because both are dependent and result from previous research
activities. However, research also proceeds i n to other areas as well. Most
of the department's work in these other areas has been conducted at the St.
Petersburg Laboratory and include oyster disease work, oyster nutrition and
fee ding studies and the effects of heated effluents on oysters.
Disease studies have shown that Labyri nthomyxa marina (Dermocystidium
marinum) is not the only fungus attacking Florida's oysters. This work has
identified at least one and possibly two or three more fungi that are paras itic
on oysters. Research has also shown possible means of manipulating oys ter
growth to avoid major mortalities and these and other results have been published or are currently in press.
Oyster nutrition studies were initiated in the early 1960s and the
initial phases culminated in the discovery that very finely ground corn
meal could be used to fatten adult oysters in the laboratory (glycogen
content was used to verify feeding success and increases of 500 to 600 %
were not unusual). This discovery enabled for the first time the obj ective
determination of optimal temperature and salinity for oyster fattening. It
also opened the possibility of year-round oyster production since spawned
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out summer oysters could be f a ttened to excellent market quality in only a
few weeks . Both aspe cts we re pursued by department researchers. The temperature work led into our involvement in the s t udy of the effects on oysters
of heated effluent from power plants . Studies on fattening have culminated
in our present studies on large scale (pilot plant operation) fattening. The
fattening can also be combined with a re-laying of oysters from polluted areas,
thus producing both clean and fat oysters year round. Present findings indicate a very favorable potential.
Oysters were chosen for our thermal studies because of the applicability
of our fattening work and the fact that oysters are probably the best known
and studied of all marine animals . This laboratory work was done in conjunction with environmental studies conducted at the power plant site and
publications on the results of these efforts are available from the Marine
Research Laboratory in St . Petersburg.

OYSTER PRODUCTION IN THE STATE OF "MIS SISSIPPI
FOR 19 2 7 to 19 72 AND THE STATE'S MANAGm~.ENT
OF THE MISS ISSIPPI OYSTER FISHERY

by
William J . Demoran

Mar i ne Bio logist , Gulf Coast Research Laboratory, and
Consultant Bi o logi st and Commissioner,
Mississippi Marine Conservation Commission
From 1927 to the present time, oyster production in the state of Mississippi has fluctuated considerably with product i on rangi ng from 400,000*
barrels of oysters in 1927 to 22,000 barrels in 1970. Such extreme fluctuation in the fishery was brought about by various factors. The activities
of man can probably be singled out as having been most responsible for these
fluctuations.
The completion of the levee system on the lower Mississippi River can
be cited as having the greatest e f f ect on oyster production in the western
portion of Mi ssissippi Sound . Gunter (1952) aptly describes the situation
in a paper entitled, The Relationship of the Bonnet Carr~ Spillway to Oyster
Beds in Mississ i ppi Sound and the "Louisi~ Marsh" with§:. Report~ the
1950 Opening .
/
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The situation during this period was more natural and no appar ent oyster
mort alities took place. Little or no production is shown during and immediat ely following World War II; this is most likely not a true picture and
can be attributed to little or no effort being put into the collection of
production figures. The same situation existed between 1951 and 1959, with
lit t l e effort being made to collect proper production figures. I am certain
t hat the productive r eefs in Biloxi Bay and at the mouth of t he Pascagoula
River alone coul d have put oyster production over the 100,000 barrel mark
during this period. Gr anted that between the years 1939 and 1959 approximate l y 3,000 acres of prime oyster bottom was lost in the Pass Christian
area as a result of increased salinities.
During the period 1960 through 1968 oyster producti on was maintained at
over 100,000 barrels. This was due to two factors : heavy rainfall (a wet
pe r i od) and an annual shell planting program that was instituted by the
newly created Mississippi Marine Conservation Commission. The Marine Conservation Commission also put forth more effort to colle ct better production s tatistics which is reflected in increased production between 1959 and
t he present time.
The sudden decline in oyster production during the 1970 season was due
main ly to the destruction of oyster shops and canneries by hur r icane Camille
rath er t h an actual destruction of t he reefs. However, the oyste r industry
boun ced b ack very quickly and during t he 1971-1972 s eas on 39,469 barrels of
oyst ers were harvested, with 24,385 barrels being used by the steam oyster
industry an d 15, 084 barrels used by the raw oyst er industry.
The closure of the very productive reef at the mouth of the Pascagoula
Ri v e r at the height of the oyster season is anothe r example of man' s on- shore
activit ies. In February of 1961 this reef was closed as a r esu l t of a bypass
of r aw sewage from the treatment plant at Pascagoul a . The closur e of this
reef r eflects a loss of approximately 80,000 barrels in the 1962 p r oduction .
This a r ea is still closed . Another example is the closur e of Biloxi Bay
oy s t er reefs in 1967.
The loss of 500 acres of, what I consider to be, the mos t productive
reef i n t h e State on the south side of Biloxi Bay and another 400 highly
produ c tive a cre s on the Ocean Springs side was tru ly t r a gi c. The los s is
l ikewis e ref lected in succeeding years.
The closure of the Biloxi Bay reefs was the r esult of f inding high coliform bacte r ia which are used as indicators of human was t e pollution. I have
s t ated many times that the Biloxi Bay reefs coul d s upport the entire raw
oyst er i ndustry on a 12- month basis.

The opening of the Bonnet Carre Spillway in 1950 is reflected in the
oyster production of the sta te of Miss i ssippi immediately followi ng the
opening of the spillway, when a di eoff due to too much fresh water occurred.
Slightly increased production followed in successive years .

The aforementioned remarks about the past oys ter indus t ry are made to
answer t h e question ask ed many times: "Why is our oys t e r production declini ng?"
Be l i eve me , declining oyster production is just as f rus t r a t i ng to t he oyster
biologist as it is to the oysterman and to the factory owner .

Very high oyster production occurred between 1927 and 1936, Fig. 1,
following what Gunter (1956) described as "the greatest flood of all."

Oys ter Reef Rehabili t ation Effort
Earlier I mentioned that t h e State has begun car rying out an annual
shell plan ting program. Table l shows the annual shel l p l ant i ng e ffort plus
seed oyster s moved to productive reefs and oysters moved f or depuration
(purification) to open approved areas.

*One barrel equa ls approxima tely fou r U.S. standard bushels.
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I suppose that the question in the mind of some is, "Why hasn ' t there been
mo r e effort put into revitalizing the oyst:er indust ry?" This is just a plain
and simple matter of economics on the part of the Mississippi Marine Conse r vation Commission. The fact is the Commission is completely self supporting ,
deriving all of its revenue from the following sources: proceeds from oy s ter
tax , proceeds from shrimp tax, privilege taxes and licenses, fines for viola tions, sales of dead reef shells, and gas refunds.
Upon examining the statement of receipts and expenditures of the Commis sion for the period 1 July 1971 through 30 June 1972, I found that a t ot a l
of $10,819 was collected from the oyster industry in licenses and taxes.
However, the Commission spent $20,000 planting shells and moving oysters;
add to this $33,000 to patrol Biloxi Bay to prevent illegal harvesting of
oysters from the closed area and you have a total expenditure of $53,000.
Total revenue collected during the aforementioned period amounted to
$170,671. Total expenses amounted to $207,942 with a net loss of $37,271.
So, with these facts in mind it is obvious why the State does not have a
l arge shellfish program. The Commission could go broke very quickly subsidizing the oyster industry.
The license and tax schedule on the industry has remained the same for
a t least 30 years. A tax of Sc per barrel has remained in effect sin ce 1942
and in t he meantime labor costs and prices of everything have increased t remendously.

It seems that a portion of the annual sales tax (from marine resources
and the fish i ng industry) could be returned for fostering the industry.
Another suggestion i s to get the industry itself involved in cultur ing
its own oysters , i n addition to the State effort. An act of the Legislature
makes it poss i ble for individuals to lease non-productive oyster bottoms.
However, up to this time there have been no applicants for leases. That
same act provides for the industry to keep 50% of all shells removed from
the waters of the state, these could be replanted by the industry for the
purpose of growing oysters . However, over a period of years the industry
has chosen to sell these shells for building driveways, septic tank field
drains, etc. And up until the lat e '30s a s i zeable ground shell industry
flourished on the coast.
We do have a plan for helping the oyster industry get involved in
growing oysters but at this time it is a little premature to release it
as some final details mus t be worked out .
It has always been the responsibility of the State to provide oysters
for the oyster industry, this was well and good as long as the State had
vast acreage produci ng, but with less than half of the oyster reefs producing that we had 35 ye ars ago the situation is quite different.
Aside from the fact that an annual appropriation is necessary, the
oyster industry is going to have to revamp its way of thinking and get
involved in growing its own oysters .

I cannot envision a large-scale oyster program for the state until the
tax situation is remedied. Granted, our oyster reef rehabilitation program
has been sporadic and during some years, small. However, the efforts put
f orth have been successful.
Periodically the oyster reefs of the State are resurveyed to determine
t he extent and size of the reefs along population densities. This is done
f or ma nagement purposes.
Another part of our oyster program is to monitor the various oysterproducing areas for disease and predators. This is done strictly f or
reasons of management and not academic ones.
With all of the problems that we have - man-made, nat ural and f inanci a l I still haven't given up hope for the oyster industry of our State.
If the oyster industry of our state is to survive, the tax and licens e
s chedule must be brought up to date and modernized or, better still , an
annual appropriation must be made with funds earmarked specificall y for
a n oyster program.
According to an economic survey of the Mississippi seafood industry
(Table 2) for the calendar year 1960, the sales income from the industry
amounted to 16.8 million dollars. This figure did not include allied industries such as the freezer-ice industry, the marine fuel i n dustry, boat
buil ding, net and marine engine industries, etc. I would imagine t hat if
a ll of these things were taken into consideration including t he incr ease
of the fishing industry since 1960, that the figure would be between 80 and
100 mil l ion dollars.
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13,765
29,293

Barrels
3,170
- 018,270
5 ,068
855
4,100

TABLE 2
1960 SURVEY OF THE SEAFOOD INDUSTRY
(in the State of Mississippi)
Edible
Fish

Scrap
Fish

TOTAL

2.8

4.2

75.2

314.2

1.4

.6

1.4

4.2

16.8

507 . 0

480.0

193 . 0

210.0

230.0 1,805.0

190.0

100 . 0

55.0

175.0

280 . 0 1,100.0

Menhaden

Shri mp

Oyster

Crab

Producti on* •... .... • .. . 218 . 0

11.0

2. 4

4.5

4. 7

No. of Employees ....... 185.0
No. of regular
boat-crew members . ..... 300.0

Item

Sales income** · · ···· ·· ·

No. of independent
boat-crew members . . .. . .

1,887.0

Total No . Employees . ... 485.0

697 . 0

580.0

248 . 0

385 . 0

510.0 4,792.0

Annual payroll of
factor i es and boats** · ·

1.5

1.5

.3

•3

.9

1.2

5.7

Other expe nditures**· ··

2. 8

3. 0

.9

.3

.3

2.4

9.7

Total expenditures**· · ·

4. 3

4.5

l. 2

.6

1.2

3.6

15.4

No. motor vessels . • • ..•

28.0

162.0

147.0

54 . 0

35.0

79.0

505.0

No. independent and
miscellaneous boats . • ..

1,159.0

Total No. boats ....• ...

1,664.0

Investment in boats**··

3.6

2.1

.9

.5

.9

1.9

9.9

Investment in plant
and equipment**··· · ··· ·

3. 9

2.0

•7

.3

•7

3. 6

11. 2

Total i nvestment **·····

7.5

4.1

1.6

.8

1.6

5.5

21.1
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THE MISSISSIPPI STATE HEALTH DEPARTMENT'S ROLE
IN THE OYSTER FISHERIES PROGRAM
by

Joe D. Brown

Director, Division of Sanitary Engineering
Mi ssi s sippi Stat e Health Department
In order to betcer explain t he health department's role and interest
i n the oyster fisheries' activ ities, I feel that a brief discussion of the
background of the development of the National Shellfish Sanitation Program
i s necessary . In general, most of what I have to say will also apply to
a l l oyster- producing states, as our programs are quite similar .
In the earlier days oyscers were readily available from waters along or
close to t he shore. Oysters were plentiful, and as peop le walked along the
s hore gathering their fresh oysters, the term "cooning" was applied to t his
pr actice . Since t he coastal areas were on ly sparsely settled a nd the wat ers
rela tively unpolluted, l ittle thought was given to oysters as a potenti al
sour ce of disease. As the p opulation of the coastal areas increased and
the desire to commercialize these oys ters became evident, many people harvest ed a nd sold oysters without regard to proper sanitary precautions. By
t he end of the nineteenth century, reported outbreaks of typhoid fever in
which pollut ed shellfish were invol ved had caus e d health officials to be
concerned about the s afety of shellfish as food. In spite of the efforts of
s t a t e and federal control agencies , outbreaks of s hellfish- caused diseases
continued . During the winter of 1924-1925 typhoid fever appeared in epidemi c proporcions in New York, Washington, Chicago, and several other ci ties .
Epidemiological s t udies soon indicated t hat sewage-polluted oysters were
i nvol ved . Faced with the complete destruc tion of their livelihood, the
s he llfish i ndustry petitioned che st a t e and federa l governmenta l agencies
to dev elop cont rol measures to protect against fur t h er outbreaks and thus
restore publi c con f idence in their product. The outcome of the discussions
whi ch fo llowe d was the establishment of the Coope rative Program for the
Ce r ti f ication of Interstate Shellf i sh Shippers, adop t ed on 19 Februar y 1925 ,
under which we still operate.
The Inte rstate Shellfi sh Shippers Program is accepted nation-wide and
mus t be adhered to if a state's products are to be accepted by another state .
I t is , t h erefor e, extremel y important to the oyster industry to assist its
feder al a nd state partners in effectively exercis i ng the necessary controls.

* In millions of lbs.
** In mil lions of dollars
(It should b e noted that out-of-state boats make a considerable contribution
to the economy of the State through the purchas e of fuel, ice, repair parts,
fishing e quipment and other miscellaneous supplies. This contribution will
fluctuate wi dely from year to year; however, reasonable estimates are that
the overall contri but ion from this source should exceed $250,000 annually.)

One must realize that oysters , by their very nature , require special
consider ati on. They usually grow only in estuaries or coastal waters which
may be subje ct to pollution. They are plankton feeders, obtaini ng their
f ood by f iltering vast quanti ties of water. They are frequently eaten raw,
the entire animal, including the intestinal tract and its contents. Under
t he worst possible chain of c i r cumstances , oysters might grow or be stored
i n polluted wa ters, might a ccumulate pathogenic micro-organisms or harmful
23
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chemicals, and might be consumed raw. With these facts and possible chain of
circums tances in mind, the federal-state-industry cooperative program est abl i shed in 1925 was based on the following resolutions:
1.
2.
3.
4.

5.

6.
7.
8.

1.

The beds on which shellfish are grown must be determined, inspe cte d,
and controlled by some official state agency, and the U.S. Publi c
Health Service.
The plants in which shellfish are shuc~ed or otherwise prepared or
packed by the shipper must be inspected and controlled by some s t ate
agency and the U.S. Public Health Service.
The freedom from typhoid bacilli of the workers who handle sh ell fish
must be determined by some official governmental agency.
Where efforts fail to secure sufficiently high standards to protect
t h e peopl e in regard to beds, floating and plumping practices, and
methods of s hucki ng or other methods of preparation , a sat isfactory
and practical method of pasteurization or other heat t r e atment , or a
chemical or biological method which pcoduces satisfactory results,
must be installed and operated under governmental supervision.
There must be such governmental supervision and such trade organization as will make plain the source of shellfish and will prevent
shellfish from one source ~eing identified as chose from another
source. This will be chiefly a problem of the individual state.
The methods of shipping muse be supervised, inspected, cont rolled,
and approved by the proper official federal and interstate agency.
The methods of stocing, displaying for sale, and dispensing must be
det e rmined, inspected, and controlled by the proper state or city
agency.
The product must conform to an established bacterial s t andar d and
must meet federal, state, and local laws a.nd regulations relative t o
sali nity, water content, food proportion, and puce food standards.

2.
3.

The first formulation of these recommendations was submitted to the
Surgeon General of the U.S. Public Health Service, and the program procedure s
wer e s e t ou t. While minor changes have been made over the years as technology
and experien ce dictated, the basic program remains unchanged.
Mississippi's program was initiated, following these basic gui des, by the
State Boar d of Health during the 1926-1927 season. Our regulations, b ased on
the mi ni mum requirements of the U.S . Public Health Service, were originall y
adopted and put into effect on August 2, 1926 . Due to the b road r esponsibilities assigned to the Stace Board of Health upon its creation , this agency
assumed t he major responsibility in the shellfish program, and this is logical
since the en d purpose is to pro t ect the health of the cons umers. However , in
1948 t he State Legislature created the Mississippi Seafood Commission (now
the Mississippi Marine Conservation Commission) and delegated certain p or t i ons
of the program to that agency. Also, the 1966 Seate Legislatu re created the
Miss i s sippi Air and Water Pollution Control Commission to control the discharge
of sewage an d industrial wastes and co eliminate pollution of the waters of
the s t ate .
With this background, I will now attempt to explain how we discharge t he
s tate ' s r esponsibilities in the administration of the Cooperative Program.
Thi s can bes t be accomplished by listing each program element and t hen
explai n i ng "who does what." These are as follows:
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4.

5.
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6.

The development of an adequate state s hellfis h program i s t he most
significant element of the Coope r ative Program . The St at e Board
of Healt h , as the head state agency, ha s s u ch a p rogram.
It is reviewed annually by the Food and Drug Admi nistra tion ,
which has recently assumed the federal role in the pr ogram.
St ates must have adequate legal authority t o carr y on their she llf ish program. The various state agencies ' a ut hority i s eit her
i mplied or specifically s t a t ed in their enabli ng legis l ~tion .
Growing areas must be c l assified upon t he basis of comprehensive
sanitary and bacteriological surveys. To properl y classify the
growing are as certain background inf ormat i on must be ob t a ined.
Since the bacteriological qualit y of t he oyster i s rela ted to the
qualit y of the water in which it grows, water samples must be
collec ted and analyzed i n t h e he a l t h department l ab orat ory a t
Gulfport. Since the Board of He a lth has no boats, the Marine Conservat i on Commission a ssi sta in transporting our per sonnel on these
sampli ng r uns. Sho r eline surveys ar e ma de to loca t e any poten tial
sources of pollution, t h ei r di s t ances f r om h arvesti ng a reas, and
their possible public health signif i can ce . An eval ua tion is made
of t h e effect iveness and reli ability of s ewage treatment plants
and their effect on the bac,teriological quality of the growing
a rea waters. In this element we a r e a s s i sted by t he Miss i s sippi
Air an d Water Pollution Con tro l Commission . Care must also be
taken to insure t h at new sewage t reatment fac i lities are properly
desi gned and located so t h at they will not advers e l y affe ct growing
areas . The effects o f wind, s t r eam f low , and tidal current s in
the di stribution of p ollut i on mus t be taken into account . Health
department personnel use all avai lab le data and suppl ement thi s
wi th s p e cial flow studies uti l izing floats and tracer dyes .
All of t h ese data are a s s emb led by the Board of Health and
analyzed . The end result is a r eport, updated periodically, whi ch
delineates the overall publ ic health evaluati on of each oystergrowing are a. Recommendat ions are then made to the Marine Conservation Commission estab l i shi n g the areas whi ch are either approved,
restricted , or pr ohib ited.
Another element is the c ontrol of harv esting f rom nonapproved areas
and t he effective pros ecuti on of persons appr ehended whil e removing
shellfish from such areas . Thi s i s very ably accomplished by personnel of t he Marine Conserv ation Commi ss i on . A patrol program has
be en e s tabli~hed and is rigidly fo llowed by the Commiss i on's enforcement personnel.
The Board of Health also i nspec t s and i ssues certificates or permits
to shucking and packing establishments that mee t mi nimum sanitation
r equi r ements an d prevents the sale, s hipment , or poss es sion of s hellfi sh not produced in accor dance with Cooperative Program r equi rements .
Af t er the p roduct leaves t h e p a cker and is deli vered t o t he r e t ai l
market, ~he final step in public h ealth surveillance is exercised •
I f t he p revious procedures a~e adhered to, a f resh, safe pack of
raw oysters i s displayed f or sale to t h e consumer . I t is t hen up
to t he sanitarian of the local county health departme nt t o check,
during h i s routine inspections of grocery s t ores and foo dhan dling
est ablis hments, and be sure t h at t he oyster pack has not b een
tampered witp and has been maint ained a t proper refri ge ration
tempera tures.
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As you can see, the major burden of the Cooperative Interstate Shellfish
Program is on the state. Failure to uphold any significant program element
could result in program disapproval and the loss of an industry of extreme
importance to this area . Even worse, failure to uphold and stringently enforce the program could result in sickness and death. The main role of the
Miss issippi State Board of Health in the oyster program is to i nsure that
this does not occur .

COMMENTS

by
Gordon Gunter

Direct or Emerit us
Gulf Coast Research Laboratory
With regard to our biological f riends here, it has been an observation
of mine for years that as the wildlife, ducks, geese and everything else,
decreases t he biologists and people who study them increase. I think there
is a reason for that, it being that we find ourselves i n a position of ignorance and are trying to work out of it as fast as possible.
So far as synthesizing and summarizing goes, that would be a very
difficult job. I hope to be able to make a few pertinent remarks, but I am
going on my memory .
In the first place , I must say we are in a worse position so far as the
oysters go, than was shown here today. The peak production of oysters was
in the 1880s or 1890s. At one time the Chesapeake Bay produced 78 million
barrels in 1 year which equaled cotal production of the rest of the world.
There was a time when Delaware and New Jersey were huge oyster-producing
states. Now they are not. I h ave a few figures that Mr. Charles H. Lyles
worked up for this meeting that were passed out at the beginning of the
meeting. I would like to say this, it is not shown here but the peak year
for the production of oysters in Texas was in 1908 ; in Louisiana, according
to federal statistics it was 1911 but according to the state it was 1927;
for Alabama, 1928 ; Florida, 1902; and Mississippi, 1927.
I n those days we lived along relatively untrammeled estuaries and as
soon as human sewage disappeared, it was gone beyond the ken of man . No one
knows how much polluted areas we fished in those days, but we do know there
was a high i ncidence of dysentery, typhoid and related diseases . It was not
all related to the oyster however, but was related to a lot of things .
Our estuaries have become polluted, they have become urbanized, they
have become industrialized. Oyster reefs have been destroyed by pure
structures of man and we have not been trying co do--or we have not done-much for the oyster. In the year 1960 the production of oysters in this
country fell to what it was in 1860. We scill have a lo t of oysters and we
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still have oysters to be saved and worked on. To interject a little feeling
of hope, I think you can realize from what has been said here today that all
states of this Gulf Coast are making progress in studying and understanding
their oyster problems. One day these problems are going to begin to improve
and then possibly we will have a higher per capita consumption of oysters.
The per capital consumption of oysters has fallen off terrifically and yet
you do not hear much complaint about it. We have hit a low point but we
are no doubt improving, we are no doub t learning a great deal about the
oyster that will lead to improvement in the future.
With regard to Texas, you have four climatic areas and the one that
Galveston Bay lies in is the only so-called "wet" one. You go on down the
coast with three others to a dry sub-humid zone where the Laguna Madre is
and there are no oysters there. In fact, I raised oysters in Matagorda·
Bay, but I always remember what Collier and Hedgpeth said in t heir article
called An Introduction to the Hydrography ~ the Tidal Waters of Texas,
"Texas is a climatic or meteriological battleground wher e anything can
happen and often does." I know at least chree bays on the Texas coast that
have turned absolutely fresh since I left there 15 years ago. While I was
there Galveston Bay turned fresh except for Bolivar Roads. There are all
sorts of things that happen that preclude Texas from being a great oyster
territory, at l east south of Galveston Bay which is now becoming highly
polluted.
Galveston Bay used to be divided by an oyster reef. They used to call
t he northern part of it Tri nity Lake and it was almost fresh. During low
tides cattle could walk across Galveston Bay from Eagle Point to Smith Poin t.
I do not know how far back, but at least i n the '20s people began to "raise
Cain" about cutting up that old reef that separated Galveston Bay into two
areas, one of virtually fresh water and one of salt water. Finally, the mudshell dredgers did and they got millions of barrels of shells out of there.
They salinified, so to speak, all of Trinity Bay and since that time that
area has produced more oysters than all of the rest of the State of Texas .
That is just a little bit of history. Now pollution is passing down beyond
that point .
With regard to Corpus Christi Bay, which is certainly as far as ordinary
oysters extend, so far as I know, t he Nueces River has not run over the dam
in 15 or 20 years .
When all of the river water i s withdrawn t here is not much left for
oysters.
Mr. Hofstetter has pointed out, I believe, that the chief problem in
Texas lies in pollution and it is domestic pollution, which presumably,
someday we can get around or conquer.
I have nothing to say about Mr. Bill Demoran's remarks on the State of
Mississippi. They were quite full.

To go on to Alabama, I have nothing to add there either, but at the risk
of sounding like a gadfly or a nasty fellow, I must say that I think Point
Clear Reef (and I remember the days when the old timers called it Point Claire)
has been the worse managed reef in the whole United States because it was 10
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to 15 feet deep and they never did let them put a dredge on it legally. All
dredging. done up there was on foggy days or at night as it was always against
the law. It was one of the most beautiful oyster reefs that I ever saw in my
life anywhere.
With regard to the Florida situation, Apalachicola Bay is most of it, as
Mr. Joyce has told you. I worked in Apalachicola Bay a long time ago, and a
little to the east you have Apalachee Bay where there are some more oysters,
but when you go down the coast of Florida, you have an entirely different
situation•.. You.see, the Apalachicola. River .has a large area to drain. It
includes the Chattahoochee and goes far. back, but those other little short
rivers in Florida do not have that kind of drainage . They do have some oysters
and one of them - Crystal River - even has oysters on the outside because it
has no estuary. Except for some areas off the Louisiana coast, that is the
only place I know of where oysters are growing outside of the barrier islands.
With regard to Mr. Eddie May and Mobile Bay, he said he had the second
largest drainage .on the Gulf of Mexico and he is quite right. It is also the
fourth largest drainage in North America. Three other rivers, the Columbia,
the Yukon, and of course, the Mississippi, drain more fresh water than the
Mobile Bay system. So you see why they have a great deal of fresh water coming
down and filling up the whole bay and possibly bringing in a lot or organic
material that causes a low oxygen condition.
That . is all that I have to say and so I will open this panel up to
questions. I hope somebody has some tough questions that the panel has
difficulty in answering. Let me say one thing to our health man, Mr. Joe
Brown. Oysters carry the food through their digestive system with very great
rapidity and there is no indication that there is any bacterial decay going
on within an oyster, and in fac t, the best evidence is that most of the food
cons umption is intracellular. In any case, you can take a small oyster and,
if he is a 25th of an inch or so in diameter and he is settled on glass, t he
lower shell is clear and hyaline and you can look in and watch him feed. You
can watch his whole workings on the. inside; it takes him less than 60 seconds
t o pass material through his whole digestive system from the mouth to the
rectum.
Furthermore, they discard as much as they take in. They will make two
little . piles of sediments and if you pick them up and examine them microscopically, you cannot tell one from the other and very often you have live
diatoms living within them. That is one reason we can eat oysters raw, and do.
We are ready for questions.
(Dr. Harold Howse): I would like for Mr. Joyce to expound on what they
are doing with the temperature experiments and also to make any additional
comments on the construction of reefs utilizing shells.
(Mr. Joyce): Our work includes several thermal studies. We are doing
basic ecological evaluation at the Crystal River Plant of the Florida Power
Corporation. We are also combining. with that temperature control room work
with oysters under various temperatures along with. constant temperature, and
then .we . did some work to find . out what . the extreme natural . condition was. I
should like to mention very briefly that the top temperature condition we
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worked under was that of a late July.day which broke. the air temperature
record. for . that particular. day, . so we were very lucky on the day we chose.
Under the constant temperature.situation, we found that at 35°C we would run
into some modification over. a . period of. time.and this . gets. very detailed,
but we were checking a number of . different.parameters: .. spawning, gonadal
tissue . development .•. a number of different things, as well as concentrations
of some. heavy metals, nitrates, phosphates and a few. other things. This
material is published and you can get a copy of it if you do not have one.
Regarding the reefs that . we. were. building, we . have for a long time laid
shells . in. mounds . or. piles to.serve . as cultch, rather than l aying them in a
thin layer across the.bottom•.. I think Bill . Demoran mentioned that occasionally when this . happens. in.his area.water takes care of it and levels it;
we just. do this on.purpose.to. begin with. We find that we have gotten reefs
that have been producing for. over 23 years; the first ones were put down by
Robert Ingle in 1948 and 49 • . These are still productive reefs, the difference
being that . there are enough shells to provide a reservoir for new oysters to
set on. The cultch.that . is lost. with harvesting i s . replaced enough by the
old shell.to . maintain.itself. Some of these reefs are called natural reefs,
they have been fished for . so. long . We have the records and the proof that
indeed they are reefs that we. have built. We are very pleased with that. I
do not . know that this.would work every place, but most of them have been done
at Apalachicola, etc.
(Mr. Bill Demoran to Mr. Joyce):
under PL 88-309?
(Mr. Joyce):

Do I understand that this was done

Some of it was.

(Mr. Demoran): Do you lease these to private individuals or are they
retained by the state?
(Mr. Joyce): As I mentioned in my talk, . we have private leases and
most of . the stuff comes . from.natural bars. What we in essence are doing,
is building natural public bars. These cannot be leased by anyone.
(Mr. Norton Hass): One. of . the problems we have is a store of fresh
water .. . Is . there any way ...lJe.could. improve that situation through building
reservoirs and spillways that . could. be controlled so that at certain seasons
of the year we could receive more water? Would that be possible?
(Dr. Gunter): Mr. Haas, I was confronted with that problem many years
ago • . I . had it.brought . to my attention by the engineers that were working
along Pearl River • . As you. know we have had floods, we have had openings of
the Bonnet Carre. spillway. and we have had conchs to come in because the
salinity was. too high. and .various other things. If we could control the
salinity we.could. probably. control production a lot and, maybe, even pollution
to some extent • . I was asked several times by engineers when they were building these reservoirs . on the Pearl River, even the one at Jackson, how much
water do you want and. when do you want it , etc. To answer that question, you
have . got . to . know.the hydrography of Mississippi Sound and we do not know the
hydrography . of.Mississippi Sound. I have been yelling for years to get
enough money to make a study so that we could do just that and as yet the money
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has not been forthcoming, either from the federal government or the State because it would be quite an expensive proposition. We are going to need a lot
of boats out there at the same time and maybe we are going to have to have
ai r planes going back and forth, etc., etc. And so, the questions have never
been answered. We cannot tell them a thing. We cannot tell them, "We wan t
so much water every so many years, etc."
(Mr. Joyce): l would like to add that i t actually looks like things are
going in the other direction in Florida. One of our critical problems is this
freshwater supply and they are talking about virtually tying up and using all
the water sources. Crystal River has been mentioned as a possible source of
t apping for wa t er to supply the Nellis-Hillsboro County areas which take in
Tamp a and St. Petersburg. So really it is tending to go in the other direct i on-rather than being able to get some relief we are losing more and mor e (fresh
wat er).
(Mr. Haas): I am a member of the Pearl River Basin Development Dis trict
Boar d of Directors, and I can assure you that we woul d welcome anything that
t hey could cell us about how to help the Pearl River situation. We have been
discussing it and also discussed it with the federal authorities and they are
i n the process of considering between Westboro and Eastboro, some work that
they say will help. That is whac some of these federal men tell us. Anyway,
I know t his, you would have the cooperation of the Pearl River Basin Development group which includes our Pearl River Basin all the way from Chilton
down to the Gulf, that is for Mississippi, Louisiana has the westboro.
I was told that south of the bridge of the Southern Railway, in Piney Allen
swamp , has been bought by the State of Louisiana for a state park. I understand they have a lot of work contemplated and it is supposed to have something to do with water controls. Of course, we (the Pearl River Basin) go
all t he way up to the Ross Barnett reservoir Dr. Gunter was talking about.
I know they would have our cooperation, if we could find some steps we could
t ake in order to get some kind of control over fresh water t h a t would be hel pful to Mississippi Sound.
(Mr. Demoran): I have a feeling that if and when the time ever comes
t hat we ask f or wat er to be released from any of these reservoirs to help our
needs or support our needs down here, there will be a terrible furor rai sed
by wa ter skiing interests, bass clubs, etc., at the mere thought of l ower i ng
the water i n that reser voir for any purpose. I just have t hat feeling. Maybe I have a bad case of tunnel vision, but that is what I envision.
(Dr. Gunter):

••
•n
••
••
•
-.,.
~

Well, we will have to ask them and see.

(Mayor Joe Whitman): I am Mayor Joe Whitman of Pass Christian. We h ave
t he largest natural oyster reef in Mississippi right out in front of ou r town .
In fact, the pictures prove it that Mr. Brown just showed. Now I get all the
complaints, the gripes and all that from fishermen and everyone of them knows
the reason: no fresh water, especially this year with no rains and high
salinity, the conchs have already come in. There is proof of it because they
(the fishermen themselves) have been out with the Marine Conservation Commis sion. They have oysters out there, beautiful oysters that are nothing but
empty shells. I have heard a l l kinds of propositions , including: "Drill a
series of artesian wells out along the reef edges and open them up at certain
times, or try to divert some of the Pearl River back into t he Jourdan River
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from NASA into the. Jourdan River and the Bay of St. Louis." These are the
t hings that come. to . me. and all.of it makes sense, but it takes study as Dr.
Gunter pointed out. This new buoy t hat was sent out into the Gulf, maybe it
could measure.or tell us some things, or some of these satellites flying over
us every . so many hours . a day, maybe they could find out some of these things.
I do not know, but everybody - seems to think the reason why the reefs are dying
is because of the conchs. and the drills. If we get fresh water we. have oysters,
if we can control.it • . So. we know the reason for our problem, but do not have
the answer or know how to go about solving it.
(Mr. May): 1 would like to reply to that and the reason I wish to is
because Mobile Bay will have long periods of high salinity over a 2- or 3year period and then it will have long periods of devastating floods. So
we have been able to watch the oyster drill population in Mobile Bay possibly
a lot closer . than. Bill Demoran has been able to in Mississippi. Oyster drills
are very sensitive to - salinity in terms of abundance and distribution. As I
men tioned earlier, Cedar Point reef is the most productive reef in Alabama •
From the southern. end. of it to the northern end is a distance of about a mile
and a half and we have a salinity gradient of from two to five parts per
t housand, with the salty water being on the south end and fresh water being
on the north end. During a high-salinity period we will have as many as 11,000
oyster drills per acre . on the south end of it and zero on the north end. Regarding drills. (and . this has been worked out by Dr. St. Amant of Louisiana,
and two or three other people), a salinity of 15 parts per thousand is pretty
well the dividing line between an abundance of oyster drills and the absence
of oyster. drills •. During these flood periods in Mobile Bay, I have witnessed
very dense populations of oyster drills being totally destroyed by fresh water.
It takes a salinity in the neighborhood of five parts per thousand or less for
a period of 5, . 6 or 7 . weeks under field conditions to kill oyster drills. There
is no way that-you could drill artesian wells in the vicinity of an oyster reef
that would regulate salinity, for instance in Mississippi Sound and Square
Handkerchief, that would be low enough to control the drill populations.
(Mr. Schafer): There is one other point that might be brought out here,
too, that is the . low priority that all fisheries seem to have in the United
St ates. For the.past . 2 and 1/2 to 3 years, most of our biologists have been
studying. and . trying . to . prove to the Mississippi River Commission that there is
not any surplus water . in the Mississippi River that can be transported to the
high plains of Texas and New Mexico and we have spent a lot of time trying to
prove that. The project is still not killed and still might go through and
here we are sitting here . in Louisiana at the bottom of the Mississippi where
we can use . a . lot.of fresh water and they have this faction that has a higher
priority than us and thus a possibility of removing this fresh water from us.
(Mr. Demoran): Harry (Schafer), would you elaborate a little more on
that particular. project? . I think a lot of the people are not aware of that
move to tap water from the Mississippi River.
(Mr. Schafer): About the only thing I can tell you is that about 3
years ago the Corps of Engineers and the Mississippi River Commission met
with us, U.S. Fish and Wildlife Service, and a couple of the other commissions
along the way. They had been trying to get river water from the Mississi ppi
River all along and they finally ended up down below New Orleans where they
thought they would not receive heavy opposition. They would take the water
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from New Orleans by some kind of system --- they would never cell us what --either a canal, or pumping or some other way. They would take what they
declared was surplus water and pump it out to the high plains of Texas and
New Mexico and use it for vegetable crops.
(Mr. Hofstetter): I would like to comment on that a li ttle bit. I do
not know too much about it but I know that the bond issue was turned down by
the people of Texas a few years ago . That does not mean that the project is
dead as far as some of the west Texas farmers are concerned .
I believe what they wanted to do was co build a series of more dams on
our river systems to have staging areas for holding the Mississippi's water,
pumping it gradually up to the west Texas. They also had a Texas master
basin project plan to create a canal from one end of the Texas coast to the
other and divert a lot of fresh water from the rivers in the upper part of
the state to the farms in the lower part of the state. We had two choices
there and both of them were not very good as far as I am concerned. I imagine
this will come up again in the future.
(Mr. Demoran): Some of these people have grandiose plans like this plan
to tap the river water below New Orleans and pump it out to Texas. Maybe it
is not asking too much or maybe we are not thinki ng too large when we think
about doing the same thing from our l ittle Pearl River here. Of course, as
Bob (Hofstetter) says, there are some priorities that seem to take precedent
over ours.
(Mr. Wi lliam Cruse, sea food packer): Dr. Gunter, as long as we are
speaking of grandiose schemes and i deas, there is always the desire to build
up an area economically and the f i rst thing people i n an area think of is
attracting industry. We build industrial canals, we isolate a whole section
of our coastline with an industrial canal, then we go out like busy little
beavers and we bring in industry and the people with the industry. They
have developed waste treatment f a c ilities that do a good job of treating waste,
but when you get through with it i t is still sewage, it is treated sewage and
there are still mechani cal failures. The more people, the more industry, the
more congregated you become, the less water bottoms you are going to have
suitable for harvesting. It is just a matter of face that when you build
up such as this, something has to give and in this case the first thing
that gives is the oyster, isn't i t , Dr. Gunter? It seems like it is, anyway.
(Dr. Gunter) : Yes, this is a f a ct . That is because we eat the oyster
raw. You know, we buy oysters from Japan that are taken out of the most
polluted areas there are and yet we bring them over here and sell them. Now,
I am sure Mr. Cruse operates a healthful plant when he cans oysters and I
think he could go to the Back Bay and get those oysters and can them and feed
them to anyone without any trouble at all. But the Health Department will
not let us do that now. There ought to be some way to do it. Do not say:
"Oh, Sir, but they will take them off and eat them raw." Do not think they
are not doing that right now. They are doing it very well and sometimes we
are just lucky because we do not catch what they are spreading around.
You can see that these projects become very complicated when you try to
consider them in all detai ls and we could stay here and talk on and on, but
I see that it is the hour when we s a id we would qui t. Thank you.
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